The effect of several nutritional and environmental parameters on Penicillium purpurogenum growth and sacharogenic amylase production was analyzed. High enzyme levels (68.2 U mg -1 ) were obtained with Khanna medium at initial pH 6.0, incubated at 30°C for 144 hours. The optimum pH and temperature activities were 5.0 and 65°C, respectively. The enzyme presented a half-life (t 50 ) of 60 min, at 65ºC. Only glucose was detected after 24 hours of reaction using soluble starch as substrate. Amylases have been produced by bacterial, fungal and other organisms (7, 17, 18) . The industrial demand for these enzymes is limited to specific applications in the food industry, where fungal amylases are preferred over other microbial sources, mainly because of their high accepted GRAS status (13). In this study we investigated the production of saccharogenic amylases by the new filamentous fungus P.
manufacture of several products including glucose syrup and sweeteners (13) . Starch is hydrolyzed to glucose, maltose and maltooligosaccharides by four groups of amylases according to Van der Maarel et al. (2002) (16) . The first one is formed by the endoamylases (EC 3.2.1.1) witch cleave -1,4 glycosidic bonds in amylose, amylopectin and related polysaccharides, but not the -1,6 linkages. Enzymes belonging to the second group are known as exoamylases and successively act at the no reducing end. These enzymes preferentially act either on -1,4 bonds (β-amylase; EC 3.2.1.2) or on both ,1-4 and , [1] [2] [3] [4] [5] [6] glycosidic bonds (glucoamylase; EC 3.2.1.3 and -glucosidase; Amylases have been produced by bacterial, fungal and other organisms (7, 17, 18) . The industrial demand for these enzymes is limited to specific applications in the food industry, where fungal amylases are preferred over other microbial sources, mainly because of their high accepted GRAS status (13) . In this study we investigated the production of saccharogenic amylases by the new filamentous fungus P. purpurogenum strain under submerged fermentation and reported some cultivations conditions. The products of starch hydrolysis after a treatment with crude enzyme were determined. After cultivation, the cultures were harvested and the filtrate was used for the determination of amylase activity using 1% (w/V) starch (Sigma ® and Reagen The enzyme stability to pH was determined at a range from 3.0 to 9.0 using 100 mM McIlvaine buffer and the stability to temperature from 55°C to 70°C for 4 hours, both in the same conditions described above. The hydrolysis products of soluble starch (1%; w/V) were analyzed by thin-layer chromatography (TLC) using buthanol/ethanol/water (5:3:2;
V/V/V) as mobile phase. It was used 1% (w/V) of glucose, maltose and maltotriose solutions as standard.
All experiments were conducted in triplicate and the results were present as media values ± standard deviation (SD).
High levels of amylase production (68.2 ± 1.8 U mg -1 )
were obtained when the fungus was grown in Khanna medium The effect of initial pH of culture medium on the production of amylases, at a range of 4.0 -7.0 was determined and the highest enzymatic production by the fungus was obtained with initial pH adjusted for 5.0 (Fig. 1A) . These results are similar to those reported for Aspergillus sp. A3 (3) and contrasting to those obtained for amylases produced by A.
fumigatus (6) and A. oryzae Ahlburg (Cohen) 1042.72 (1). In addition, the maximum enzyme production was at 30ºC (Fig.   1B ), although the highest fungal growth was obtained at 25ºC (data not shown). This fact shows that the fungus can be considered mesophilic.
Most of fungal amylases are produced by mesophilic organisms growing in a range of temperature varying from 25°C to 37ºC (7). Same optimal temperature for amylase production was observed for mesophilic molds A. oryzae and
A. tamarii, 35ºC for the enzyme of Rhizopus oligosporos and
Aspergillus sp. and 25ºC for the amylase of Cryptococcus flavus (2, 4, 8, 12, 18) . Optima of pH and temperature were estimated as 5.0 and 65°C, respectively ( Fig. 1C and 1E ). In addition, the enzyme was stable in a wide range of pH Silva, T.M. et al. Thermostable amylase produced by P. purpurogenum (4.0 -8.0) (Fig. 1D) . The enzyme was completely stable for four hours when incubated at 55ºC and showed a good stability at 60ºC. The enzyme maintained 50% of activity in 60 min at 65ºC and 30 min at 70ºC (Fig. 1F) . Other evidence that shows that the enzyme produced by P.
purpurogenum is a glucoamylase was the presence of glucose as the only hydrolysis end-product from starch, after 24 hours of assay (Fig. 2) . The capacity of breaking the starch in just glucose after long periods, and the incapacity of breaking synthetic substrate (α-PNPG), assures that the enzyme is a glucoamylase (1,4-α-D-glucan glucohydrolase). Glucose, maltose and maltotriose were used as standard.
